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SECTION  I 
SCOPE 


1.1 


INTRODUCTION 


The  purpose  of  this  test  report  is  to  document  results 
of  the  Effective  Simulation,  Range  and  Alignment  Tolerance  Demon¬ 
stration.  This  report  of  test  results  is  based  on  the  MAGLAD 
Effective  Simulation,  Range  and  Alignment  Tolerance  Demonstration 
Test  Plan,  Report  N61339-76C-0116-2 ,  hereafter  referred  to  as  the 
Demonstratfb^  Test  Plan. 

1.2  TEST  DURATION 


The  demonstration  commenced  on  14  February  and  was  con¬ 
ducted  over  a  period  of  days  ending  with  the  static  moving  target 
tests  on  15  March  1977.  A  total  demonstration  time  of  seven  days 
yielded  the  test  results  reported  herein. 

1.3  TEST  DATES 

The  five  demonstration  tests  as  outlined  in  the  Demon¬ 
stration  Test  Plan,  were  conducted  on  the  following  dates: 

•  Demonstration  of  Accuracy  of  Alignment  Tolerance  —  test  were 
conducted  on  14  and  15  February  1977; 

•  Effective  Simulation  of  Firing  with  Service  Ammunition  at 
Minimum,  Maximum  and  Intermediate  Ranges  —  tests  began  on 
22  February  and  concluded  on  23  February  1977; 

•  Operation  Under  Ambient  Light  Conditions  —  tests  were  con¬ 
ducted  on  25  February  1977; 

•  Effective  Simulation  of  Firing  with  Service  Ammunition  at 
Scaled  Record  Fire  Range  —  Scale  range  tests  were  started 
on  16  February,  but  were  discontinued  when  eye  safety  power 
measurements  made  in  the  afternoon  indicated  low  laser 
transmitter  power.  An  alternate  laser  diode  was  installed 
and  aligned  and  the  scale  record  fire  range  demonstration  was 
conducted  on  28  February  and  1  March  1977. 

•  Moving  Target  Lead  Angle  Simulation  Demonstration,  Static  — 
test  was  conducted  on  15. March  1977. 
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1.4  TEST  SITE  LOCATIONS 

The  demonstration  tests  were  conducted  at  three  test 
site  locations;  they  were  as  follows: 

•  The  demonstration  of  accuracy  of  alignment  at  25  m  using  the 
Rifle  Sight/Laser  Alignment  Kit  and  laser  transmitter  was 
conducted  at  a  semi-isolated  area  adjacent  to  the  contractor 
facility  in  Orlando,  Fla. ; 

•  The  150  and  300  m  demonstration  of  accuracy  of  alignment  and 
the  Effective  Simulation  of  Firing  with  Service  Ammunition 
at  Minimum,  Maximum  and  Intermediate  Ranges  demonstrations 
were  conducted  on  a  range  located  on  city  property,  Orlando, 
Fla. ;  and 

•  The  Operation  Under  Ambient  Light  Conditions,  the  Scaled 
Record  Fire  Range  demonstration  and  the  Static  Moving  Target 
Lead  Angle  Simulation  demonstration  were  conducted  at  the 
contractor's  facility  at  Orlando,  Fla. 

1.5  TEST  SPECIMENS 

The  specimens  demonstrated  were  breadboard  models  of  the 
following : 

•  Laser  Rifle  Marksmanship  Trainer  Device/A3F77  (CLIN  0003) ; 

•  Laser  Radiation  Detectors  (CLIN  0003AA) ; 

•  Rifle  Sight/Laser  Alignment  Kit  (CLIN  0003AB) ; 

•  Laser  Hit  Indicator  with  Test  Target  Kit  (CLIN  0003AC) ;  and 

•  Scaled  Record  Range  Targets  and  Radiation  Detector 
(CLIN  0003AD) . 

1.6  TEST  FIRING 

All  test  firing,  during  the  effective  simulation  demon¬ 
stration,  were  conducted  with  laser  pulses  only.  Blank  firing 
of  the  M16A1  was  not  required. 

1.7  SUPPORT  CONCEPT 

The  contractor  supplied  the  personnel  and  test  equipment 
needed  to  support  the  demonstration.  The  government  supplied 
the  necessary  GFE  M16A1  rifles,  two  marksmen  and  test  operating 
personnel  in  support  of  the  demonstration. 
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1.8  APPLICABLE  DOCUMENTS 

Applicable  documents  are  the  MAGLAD  Demonstration  Test 

Plan  Report  N6133-9-76C-0116-2  and  the  trainer  specifications  de¬ 
tailed  in  Appendix  A,  Section  2.0. 

1.9  GENERAL  REQUIREMENTS 

1.9.1  PERSONNEL.  All  test  personnel  were  cognizant  of  MAGLAD 

Effective  Simulation  Demonstration  Test  Plan  N61339-76C-0116-2. 

1.9.2  DOCUMENTATION.  The  results  of  all  tests  were  recorded 
on  reproducible  data  sheets. 
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SECTION  II 

DESCRIPTION  OF  THE  TEST  RESULTS 


2.1  •  GENERAL 

The  tests  and  results  are  described  in  the  order  in 
which  they  were  conducted. 

2.2  DEMONSTRATION  OF  ACCURACY  OF  ALIGNMENT 

The  initial  Demonstration  of  Accuracy  of  Alignment  was 
conducted  on  14  February  1977  at  the  contractor's  facility.  Two 
GFE  M16A1  rifles  of  Colt  manufacture  were  provided  by  the  con¬ 
tractor  and  two  M16A1  rifles,  one  each  GMC  and  H&R,  were  pro¬ 
vided  by  the  government  for  the  alignment  demonstration.  The 
test  setup  and  procedure  was  as  described  in  paragraph  2.1  of 
the  Demonstration  Test  Plan.  Laser  transmitter  power  had  pre¬ 
viously  been  set  to  375  MW  for  engineering  field  test. 

2.2.1  25  METER  ALIGNMENT  TOLERANCE  DEMONSTRATION.  A  25  m 

zeroing  target  was  prepared  with  a  3/8  in.  diameter  opening 
displaced  downward  1-3/8  in.  from  the  target  aim  point  to  com¬ 
pensate  for  rifle  sight/transmitcer  parallax.  The  zeroing  tar¬ 
get  was  attached  to  the  test  detector  with  the  opening  located 
over  the  detector  active  area. 

Various  marksmen  aligned  the  rifle  sights  using  the 
Rifle  Sight/Laser  Alignment  Kit  and  aimed  the  machine  rest 
mounted  rifle  at  the  25  m  zeroing  target.  The  beam  centroid  was 
determined  and  recorded  on  the  alignment  tolerance  test  forms 
along  with  other  pertinent  data.  The  data  is  recorded  on  test 
forms  in  the  following  format: 

Column 


Start  Reference 
Left  Endpoint 

Right  endpoint 

Up  Endpoint 


Description 

X-Y  positioner  location  in  inches 

Left  hand  extreme  location  of 
beam  detection  in  inches 

Right  hand  extreme  location  of 
beam  detection  in  inches 

Upward  extreme  location  of  beam 
detection  in  inches 
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Column 


De script j on 


Down  Endpoint 
Left/Right  Centroid 


Up/Down  Centroid 


Downward  extreme  location  of  beam 
detection  in  inches 

1st  no.  center  point  between  left/ 
right  extremity  in  inches. 

LEFT  <  8.5  in.  <  RIGHT 

2nd  no.  displacement  from  start 

reference  in  cm 

1st  no.  center  point  between  up/ 
down  extremity  in  inches. 

DOWN  <  8.5  in.  <  UP 

2nd  no.  displacement  from  start 

reference  in  cm 


The  beam  centroid  determined  above  is  plotted  with  a  "+" 
on  the  Test  Record  Chart  (on  reverse  side  of  the  test  form) .  A 
1.4  cm  radius  circle  is  shown  on  the  chart  indicating  the  two 
sight-click  acceptance  criteria  for  the  25  m  alignment  tolerance 

In  going  from  the  rifle-mounted  25  m  to  the  scope/sight 
transmitter  adapter  for  the  150  and  300  m  alignment  tolerance 
demonstration,  it  was  discovered  that  an  incorrect  value  had 
been  used  for  sight/transmitter  parallax.  A  value  of  1.115  in. 
should  have  been  used  instead  of  the  1.375  in.  used  on  the  test 
detector  zeroing  target.  As  this  discrepancy  is  a  known  value 
amounting  to  0.66  cm  in  elevation,  the  beam  centroid  has  been 
shown  replotted  as  a  "A"  on  the  Test  Record  Chart. 

2. 2. 1.1  Test  Group  Results.  Results  of  this  test  group  are 
shown  on  test  data  sheets  for  test  1  through  8  at  25  m  and  as 
detailed  in  the  following  descriptions. 

Test  #1,  2,  3,  conducted  by  SFC  Mondon  using  H&R  and  two  dif¬ 
ferent  Colt  weapons,  provided  alignment  accuracy  within  one 
sight  click  resolution. 

Test  #4,  conducted  by  SFC  Mondon  using  GMC  weapon  proved  out  of 
tolerance  on  the  first  try.  The  rifle  was  re-aimed  at  the 
zeroing  target,  again  resulting  in  an  out  of  tolerance  condition 
The  rifle  sights  were  then  re-aligned  using  the  sight  alignment 
kit  which  provided  alignment  accuracy  equivalent  to  the  previous 
three  tests. 
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Test  # 5 ,  6 ,  7 ,  conducted  by  SGT  Batt  using  one  each  Colt,  H&R 
and  GMC  weapons,  provided  alignment  accuracy  within  the  accep¬ 
tance  criteria. 

Test  #8,  conducted  by  SGT  Batt  using  £  Colt  weapon  proved  to  be 
marginal  in  alignment  tolerance  on  the  first  try.  The  rifle  was 
re-aimed  at  the  zeroing  target  which  Resulted  in  an  out  of 
tolerance  condition.  The  rifle  sights  were  than  re-aligned 
using  the  sight  alignment  kit  and  again  proved  to  be  marginal. 
Re-aiming  the  rifle  (without  sight  adjustment)  resulted  in  a 
larger  discrepancy. 

Test  #9  -  The  laser  transmitter  was  rotated  about  the  rifle 
barrel,  to  the  extreme  allowed  by  the  front  sight  post  indexing, 
while  attempting  to  hold  the  sight  aimpoint  on  the  test  target. 
Transmitter  beam  centroid  shifted  by  approximately  1/2  cm  in 
elevation  and  windage  from  one  extreme  to  the  other. 
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TYPE  TEST  ALIGNMENT  TOLERANCE 


TEST  # _ / 


TARGET  RANGE_ 
TEMPERATURE 


>r  /h 


TYPE  DATE  O-  /  /  /  /7  7 

A7  -  HUMIDITY  TIME  /2C 


TRANSMITTER  S/N  /?/l 0  7V  72^f£Z  DETECTOR  S/N  TgT 

RIFLE  S/N  1  1  /  2^2  ^  "3  MFG  . _ H  _ 


D<r y~ 


SCOPE  SIGHT/LASER  TRANSMITTER  ADAPTER _ 

MARKSMAN  S  ^ C  /WOdQp/J  TEST  OPERATOR  l*J  D  C  /jf 


n>  ^ 


ATMOSPHERIC  CONDITIONS/EST  VISIBILITY  Ol/cS^Cs+'rT 

.'3  o /- / 3  o  6 

TRANSMITTER  MOUNTING  TIME  3-  rt/yj  ALIGNMENT  TIME  (IRON  SIGHTS)  '7/ 

SIGHT  SETTING,  RANGE  OF  CLICKS  LEFT  AFTER  ALIGNMENT:  c  Tnrs 


,Z  /  V/ 


WINDAGE  >  £•>}■> 


ELEVATION 


/\ 


"  - 1  /)/?<  y  /; 


V  Cc /e'*J  It'r  OF  rXTf.  r.M* 


TEST  DETECTOR  X-Y  POSITION 


* 

START 

ENDPOINT 

CENTROID 

REFERENCE 

LEFT 

RIGHT 

UP 

DOWN 

LEFT/RIGHT 

UP/DOWN 

1 

7-2J  4 

/?, 

>.// 

*.7M"  ,rs 

M 

S-f7i  • 7  j 

2 

3 

4 

5 

6 

7 

8 

9 

10 

- 

* 

AVERAGE 

- 

• 

Test  Form 
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ACCEPTANCE  CIRCLES  OF  FOLLOWING  RADI  IS :  1.4  cm  FOR  25m 

8.4  cm  FOR  150m 
16.8  cm  FOR  300m 


nm 


POINT 


aBSapp 

■■■■■■■■■■■■■■ 

— — 


o.l  2  34  56  7  8  9  10  11  12  13  14  15  16  17  18  19  20 

I  SCALE:  1  SQUARE  =  1  cm 


P3443 


Test  Record  Chart 


TEST  CONDUCTED  BY: 


TEST  WITNESSED  BY: 


APPROVAL  BY: 


V  ^  W)  y 


DATE: 


I  <J  : 
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TYPE  TEST  ALIGNMENT  TOLERANCE 


TEST  # 


TARGET  RANGE_ 
TEMPERATURE 


<T/h 


_  _  TYPE  ‘-O'Arn  DATE  L  hi 
HUMIDITY  %*>*%  TIME  /  3  Q 


TRANSMITTER  S/N  P (Z  UTu  'TV/V 
RIFLE  S/N  -4  MFG. _ 


_  DETECTOR  S/N_ 


^r'-r  v£rr~ 


SCOPE  SIGHT/LASER  TRANSMITTER  ADAPTER _ 

MARKSMAN  d,  flip  ^OoM  TEST  OPERATOR_ 


LsJ  O  O OS 


ATMOSPHERIC  CONDITIONS/EST  VISIBILITY  Q  /  tpC.  (  A  <TT 


TRANSMITTER  MOUNTING  TIME  / ' /of>  ALIGNMENT  TIME (IRON  SIGHTS) 


jO 


// 


SIGHT  SETTING,  RANGE  OF  CLICKS  LEFT  AFTER  ALIGNMENT: 
WINDAGE  c-,/^  'T _  ELEVATION  tf fC-j  V 


LZFT  QFfAK  j?JC,UT  rvi/e*£ 


h'~ 


<  CL 


'.;/L,r  tAfl 

•  '•  •  /£>y? 


TEST  DETECTOR  X-Y  POSITION 


# 

START 

ENDPOINT 

CENTROID 

REFERENCE 

LEFT 

RIGHT 

UP 

DOWN 

LEFT/RIGHT 

UP/DOWN 

1 

7.m 

//^f~ 

?JC/ 

2 

y.  <r 

1.  Zj>i 

\ 

to.  I  qo 

1,2-  °lo 

V  .<To-7 

lA. 

ir.^n  ,c’ir 

3 

4 

5 

6 

7 

8 

9 

10 

- 

■ 

*■* 

.»  , 

AVERAGE 

- 

Test  Form 
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ACCEPTANCE  CIRCLES  OF  FOLLOWING  RADIIS:  1.4  cm  FOR  25m 

'  8.4  cm  FOR  150m 
16.8  cm  FOR  300m 


.  .  IP3443 

■test  Record  Chart 


DATE: 
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0 

TYPE  TEST  ALIGNMENT  TOLERANCE _ TEST  #  3 _ 

TARGET  RANGE  £  Z  f\ _  TYPE  Zf/j ///£  DATE  /  >  V  / 1  7 _ 

TEMPERATURE  (?)  -  r  HUMIDITY _  TIME  /  3  </  _ 

TRANSMITTER  S/N Jf/jnjJJfJL _  DETECTOR  S/N  7jg ST  j)F-T _ 

RIFLE  S/N  4^  3  MFG . _ Qj2J=fL- _ 

SCOPE  SIGHT/LASER  TRANSMITTER  ADAPTER _ 

MARKSMAN S F  C  fA  f)  n  P,  3  //  TEST  OPERATOR  lAjonfiS _ 

ATMOSPHERIC  CONDITIONS/EST  VISIBILITY  f  jj EfC  QA  S  T _ 

TRANSMITTER  MOUNTING  TIME  7.9  TFr  .  ALIGNMENT  TIME (IRON  SIGHTS)  >  - 

SIGHT  SETTING,  RANGE  OF  CLICKS  LEFT  AFTER  ALIGNMENT: 

WINDAGE  f\  !  tf't-' _  ELEVATION  Ar/£  H  /  3  C  L> r  >'  -  v 

C  liM)  LEf*  of  [/•■/<.  /O'J'-'’  *r:f,r _ 


TEST  DETECTOR  X-Y  POSITION 


# 

START 

ENDPOINT 

CENTROID 

REFERENCE 

LEFT 

RIGHT 

UP 

DOWN 

LEFT/RIGHT 

UP/DOWN 

1 

%r 

7,  t>  V 

)0.  /off 

7W/-? 

Ks 

M 

K.  /  .  Z7  / 

2 

3 

4 

5 

, 

6 

7 

8 

9 

10 

- 

*  , 

AVERAGE 

- 

- 

Test  Form 
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TED  BY:  C  U 
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TYPE  TEST  ALIGNMENT  TOLERANCE _  TEST  #  V _ 
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2.2.2  150  AMD  300  M  ALIGNMENT  TOLERANCE  DEMONSTRATION.  The 

laser  transmitter  was  mounted  on  the  Scope  Sight/Laser  Transmit¬ 
ter  Adapter  durinq  the  balance  of  the  demonstration.  The  test 
procedure  was  as  described  in  paragraph  2.1  of  the  Demonstration 
Test  Plan  and  as  described  in  the  previous  section  of  this  report. 

Corrections  were  made  for  the  parallax  discrepancy  on  the 
zeroing  target/test  detector  arrangement  prior  to  this  test. 

2.2.2. 1  Test  Group  Results.  Results  of  this  test  group  are 
shown  on  test  data  sheets  for  tests  1  through  5  at  300  m, 

6  through  9  at  150  m  and  as  detailed  in  the  following  descrip¬ 
tions  . 

Test  #1  (300  m)  -  Boresight'  of  the  rifle  scope  to  the  transmitter 
was  accomplished  indoors,  prior  to  the  field  demonstration,  using 
a  10  m  lens  procedure  representative  of  the  sight  alignment  kit. 

Test  #2,  3,  4,  5  (300  m)  -  Boresighted  using  the  Rifle  Sight/ 
Transmitter  Alignment  Kit. 

Test  #6 ,  7 ,  8 ,  9  (150m)  -  Boresighted  using  the  Rifle  Sight/ 
Transmitter  Alignment  Kit. 
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"7"  D  c  > 


SCOPE  SIGHT/LASER  TRANSMITTER  ADAPTER 


MARKSMAN  B  £2 


TEST  OPERATOR 


j  ^  u  Q 


ATMOSPHERIC  CONDITIONS/EST  VISIBILITY 


TRANSMITTER  MOUNTING  TIME 


ALIGNMENT  TIME (IRON  SIGHTS) 


SIGHT  SETTING,  RANGE  OF  CLICKS  LEFT  AFTER  ALIGNMENT: 
WINDAGE  ELEVATION 


TEST  DETECTOR  X-Y  POSITION 


# 

START 

ENDPOINT 

CENTROID 

REFERENCE 

LEFT 

RIGHT 

UP 

DOWN 

LEFT/RIGHT 

UP/DOWN 

1 

?-r 

/aA-i 

Bxr: 

C o.lvl' 

(l 

XPV  r?n 

u 

2 

1 

3 

4 

5 

6 

7 

8 

9 

10 

- 

- 

AVERAGE 

- 

.. 

Test  Form 
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0  I  I  I  I  I  I _ 1 _ I _ I _ L_ _ I _ I _ I _ I  I  I  I  1  1  1 _ I 

01  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20 

'  I  SCALE:  1  SQUARE  =  1  cm 

i P3443 


DATE: 


/ 


NAVTRAEQUIPCEN  N61339-76C-0116-], 


TYPE  TEST  ALIGNMENT  TOLERANCE 


TEST  # 


TARGET  RANGE_ 
TEMPERATURE 


‘O  ^ 


__  TYPE _ 

HUMIDITY 


DATE  % 


TIME 


TRANSMITTER  S/N  /  A  OTO  ±y/jE- 
RIFLE  S/N _ Aj  A  MFG. 


DETECTOR  S/N_ 

A.)  ,0 


SCOPE  SIGHT/LASER  TRANSMITTER  ADAPTER _ _ 

MARKSMAN  /V )  L  yf/l  I ^ )LL^  TEST  OPERATOR  D  & 


ATMOSPHERIC  CONDITI ONS/EST  VISIBILITY  (  *=>'> , 


^  y 


TRANSMITTER  MOUNTING  TIME 


ALIGNMENT  TIME (IRON  SIGHTS) 


SIGHT  SETTING,  RANGE  OF  CLICKS  LEFT  AFTER  ALIGNMENT: 


WINDAGE 


ELEVATION 


TEST  DETECTOR  X-Y  POSITION 


ENDPOINT 


CENTROID 


LEFT  RIGHT  UP  I  DOWN  LEFT/RIGHT  I  UP/DOWN 
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ACCEPTANCE  CIRCLES  OF  FOLLOWING  RADI  IS :  1.4  cm  F0R  25m 


0  I _ I _ l  I  I  I-  I  _  I _ I _ I _ i _ I _ I _ I _ I _ I _ I _ I _ ! _ I _ I 

0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20 


I  SCALE:  1  SQUARE  =  1  cm 
I P3443 


Test  Record  Chart 


DATE: 
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2.3  EVE  SAFETY  TEST 


A  representative  of  Aberdeen  Proving  Ground  conducted 
eye  safety  measurements  on  the  flAGLAD  breadboard  transmitter  fol¬ 
lowing  a  preliminary  demonstration  of  the  Scaled  Record  Fire 
Range.  Output  power  of  the  transmitter  was  found  to  be  approxi¬ 
mately  100  MW,  down  by  nearly  a  factor  of  four  from  the  375  MW 
expected.  This  power  reduction  was  verified  using  contractor 
equipmen  t . 

Additional  demonstrations  were  postponed  until  the  laser 
diode  could  be  replaced  in  the  transmitter  and  performance 
verified. 

2.4  EFFECTIVE  SIMULATION  OF  FIRING  WITH  SERVICE  AMMUNITION 

AT  MINIMUM,  MAXIMUM  AND  INTERMEDIATE  RANGES 

The  laser  transmitter  power  was  measured  each  day  and 
remained  constant  at  approximately  409  MW  during  the  balance  of 
the  Effective  Simulation  Demonstration.  Detector  sensitivity 
was  set  and  measured  to  be  nominally  15.3  yW/cm2  for  all  ranges 
except  25  m  where  8.5  yW/cm2  was  selected. 

The  test  setup  was  as  described  in  paragraph  2.2  of  the 
test  plan.  However,  the  test  procedure  was  modified,  by  the 
NTEC  MAGLAD  project  manager,  to  perform  target  profiling  rather 
than  fire  at  selected  aim  points  per  the  Demonstration  Test  Plan. 

2.4.1  EFFECTIVE  SIMULATION  DEMONSTRATION.  All  detectors  except 
the  head  were  masked  off  for  boresighting.  Boresighting  was 
accomplished  by  aligning  the  transmitter  sighting  scope  cross¬ 
hairs  on  the  head  detector  and  scanning  the  test  target  to 
determine  the  beam  centroid.  The  test  target  was  then  positioned 
with  the  head  detector  at  the  beam  centroid  and  the  scope  cross¬ 
hairs  adjusted  to  center  on  the  detector,  resulting  in  boresight 
at  the  test  range. 

Remaining  detectors  were  unmasked  and  the  transmitter 
scanned  upward  until  detection  ceased,  then  downward  until  detec¬ 
tion  resumed;  thereby  defining  the  target  edge.  The  aim  co¬ 
ordinate  is  then  read  on  the  test  target  grid  scale  and  plotted 
as  an  "*"  on  E-Target  and  F-Target  Test  Re.copd  Charts.  The 
transmitter  was  subsequently  aimed  at  consecutive  rows  on  the 
test  target  grid  and  scanned  left/right  to  determine  target  edge 
profile. 
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Following  profilin';,  ninnoints  wore  sole;: tod  on  the 
tar. jet  arid  and  single  shots  were  fired  to  verify  the  t  uric' 
edge  resulting  from  the  above  procedure;.  "Hits"  are  {.'lotted  c:. 
the  Test  Record  Chart  as  an  "H"  and  "miss"  as  an  Detector 

locations  are  plotted  as  a  The  test  form,  on  the  reverse 

side  of  E-Tarqet  and  F-Targct  Test  Record  Charts,  records  data 
pertinent  to  that  test. 

2.4. 1.1  Test  Group  Results  (F-Taruet,  300  to  200  m) .  Results 
of  this  test  group  are  shown  on  test  data  sheets  for  tests  1 
through  3  at  300  m,  4  through  6  at  250  m  and  7  through  10  at 
200  m  and  as  detailed  in  the  following  descriptions. 

Test  r 1  (300  m )  -  Full  visibility. 

Test  r 2  (300  m)  -  Reduced  visibility  by  8  dB,  noted  boresight 

error  due  to  ND  filter  wedge  beam  steering. 

Test  =3  (300  m)  -  Reduced  visibility  by  12  dB  (ref.  only,  not 
part  of  acceptance  criteria) ,  noted  boresight  error. 

Test  =4  (250  m)  -  Full  visibility. 

Test  -5  (250  m)  -  Reduced  visibility  by  6.7  dB. 

Test  - 6  (250  m)  -  Reduced  visibility  by  10.5  dB  (ref.  only,  net 

part  of  acceptance  criteria) . 

Test  #7  (200  m)  -  Full  visibility,  unacceptable  results. 

Test  -8  (200  m)  -  Full  visibility,  repositioned  detector  on  tes 

target . 

Test  jt_9  (200  m)  -  Reduced  visibility  by  5.3  dB. 

Test  =10  (200  m)  -  Reduced  visibility  by  8  dB  (ref.  only,  not 

part  of  acceptance  criteria). 


NAvri'Ai: ouipcen  tit.  1 3  '9-7gc-u1  1  f. 


T  Vi:  TEST 


.  1  -  -  .  -  TEST  it 


TA1  KAN  • 


nrr  :i/t: 


TV  PE  ^  DAT!! 

detector  s/n 


him.-:  s/n 


mfg  . _ 'i 


SCOPE  SIGHTS!  AS-ER  TPANSM  I  TTEP  A.!  HR 


MAI-  •'.'•MAN 


TI  NT  OPERATOR  /  i 


ATMOS!  HHRIC  CON’D  IT  i  ('NT/!  AT  VIC  ID!  MTV  W  „  <- _  7 

TRANSMITTER  MOCtiTI  NG  TJ  Ms!  __  ^A  AM  GNM! 'NT  TIME!  IRON  SIGHTS)  Kj  / 
SIGHT  SETT  I  NO,  KANG!;  OF  CHOCKS  I.KFT  AFTER  ALJ  GNMI  .NT : 


V.’i  N!)AGC_ Aj  M _ FLFVAT. 

SIMULATED  VI  SIM  MTV  RANGE _  fJ  > 

ATTENUATOR  (ND)  FILTFKS  USED  aJ  ^ 


FLFVAT  I  ON_ 
S--  A 


LOCATION’  CC  OKDI NATF  OF  AM  POINT  (PLOT  ON  REVERSE  Sir-!.) 


AIM  POINT  FOR  HITS 
\  •  -  -  .  .  .  /  / 


OR  MI  SSLS 


20  ROUND  j  PROPFR  IMRRIHPE  NAT'."'  F.  •  • 

GROUP  SHOT  =  HITS  I  MISS  R Hf ROUGH  RFSP(  NSR  FA1LFFF 


TOTAL 

i 


TOTAL  ROUNDS  FIRED  =  20  X  TOTAL  NO.  SHOTS  = _ 

ACCEPTABLE  HIT/MISS  =  0.99  X  TOTAL  ROUNDS  TIRED 


Test  Form 
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TYPE  TEST  O  1/  '  3  //?/ 1  / 


TEST  ft 


TARGET  RANGE_ 

'Ti  '  \ 

..lEMWRATURE  S/N _ 

RIFLE  S/N  /Vi  /- 


.AjV 


TYPE 


DATE 


L  i-  '>'> 


DETECTOR  S/N 


MFG  . 


/V 


SCOPE  SIGHT/LASER  TRANSMITTER  ADAPTER 
MARKSMAN  TEST  OPERATOR 


L-OOo.?  3 


ATMOSPHERIC  CONDITIONS/EST  VISIBILITY  -7 1 

TRANSMITTER  MOUNTING  TIME  A  ^  ALIGNMENT  TIME (IRON  SIGHTS)  Aj/ 


SIGHT  SETTING,  RANGE  OF  CLOCKS  LEFT  AFTER  ALIGNMENT: 
WINDAGE  A/A  ELEVATION  ,\J/3 


SIMULATED  VISIBILITY  RANGE 


ATTENUATOR  (ND)  FILTERS  USED 


C 


C: 


LOCATION  COORDINATE  OF  AM  POINT  (PLOT  ON  REVERSE  SIDE) 
AIM  POINT  FOR  HITS  OR  MISSES 


20  ROUND 
GROUP  SHOT  £ 

HITS 

MISS 

PROPER 

RESPONSE 

IMPROPER 

RESPONSE 

NATURE  OF 

FAILURE 

1 

i 

j 

i 

2 

3 

4 

5 

6 

7 

8 

9 

- 

10 

TOTAL 

t 

* 

TOTAL  ROUNDS  FIRED  =  20  X  TOTAL  NO.  SHOTS  ~ 


ACCEPTABLE  HIT/MISS  =  0.99  X  TOTAL  ROUNDS  FIRED  - 


Tost  Form 
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TYPE  TEST  / .  rVrc  <.'0  y.  ^//7/e_  /  ~i 


TARGET  RANGE 

.  7  ,  •  -  .  — ■  -  ■"  ■  ■ 1 

T/,yW)  /J/ 

TP’jMP4EttATD R E  S/N 


TYPE 


TEST  <1 
DATE  . 


\c 

DETECTOR  S/N 


RIFLE  S/N  A1  '3 _  MFC. _ /v  >■} _ 

SCOPE  SIGHT/LASER  TRANSMITTER  ADAPTER _ _  _ 

MARKSMAN _ TEST  OPERATOR  L  l-  t  <-■  &  j _ 

ATMOSPHERIC  CONDITI ONS/EST  VISIBILITY  C ST  Vv/4-r  ’U  c' 

TRANSMITTER  MOUNTING  TIME  ,\ J  f-  ALIGNMENT  TIME  (IRON  SIGHTS)  W- 
SIGHT  SETTING,  RANGE  OF  CLOCKS  LEFT  AFTER  ALIGNMENT: 

WINDAGE _ ,»J  A _  ELEVATION  Aj  /\ _ 

SIMULATED  VISIBILITY  RANGE _ 

ATTENUATOR  (ND)  FILTERS  USED  P LL  i  5  Q .  cj _ 

LOCATION  COORDINATE  OF  AM  POINT  (PLOT  ON  REVERSE  SIDE) _ 

AIM  POINT  FOR  HITS  OR  MISSES 


20  ROUND 

PROPER 

IMPROPER 

GROUP  SHOT  ? 

HITS 

MISS 

RESPONSE 

RESPONSE 

FAILURE 


TOTAL 

TOTAL  ROUNDS  FIRED  =20  X  TOTAL  NO.  SHOTS  = _ 

ACCEPTABLE  HIT/MISS  =  0.99  X  TOTAL  ROUNDS  FIRED 


Test  Form 


NAVTRAEQUIPCEN  NG1339-7GC-0116-1 


ACCEPTABLE _ 

NOT  ACCEPTABLE 


APPROVAL  BY: 


NAVTRAEQUIPCEN  NG1339-7GC-0il6-l 


TYPE  TEST 


rit  t-c  j 
£ C  7'/  c  cr 


S//h..  C,lr7f.C  TEST  # 


TARGET  RANGE 
TT/1  c  ')>  \I-TL-'L  A 

Tr.rPiiMTHiM^  S/N _ 

RIFLE  S/N  __/v'A_ 


TYPE  <£' 


DETECTOR 


DATE 


0  '?  .u/~?? 


MFG. 


SCOPE  SIGHT/LASER  TRANSMITTER  ADAPTER 


MARKSMAN _ TEST  OPERATOR  D  A _ 

ATMOSPHERIC  CONDITIONS/EST  VISIBILITY  c  LiAY/L,  ±jJ±±-+L 
TRANSMITTER  MOUNTING  TIME  /Vy-  ALIGNMENT  TIME (IRON  SIGHTS) A  A 
SIGHT  SETTING,  RANGE  OF  CLOCKS  LEFT  AFTER  ALIGNMENT: 


WINDAGE 


/V  A 


ELEVATION 


SIMULATED  VISIBILITY  RANGE _ 

ATTENUATOR  (ND)  FILTERS  USED 


A/\ 


LOCATION  COORDINATE  OF  AM  POINT  (PLOT  ON  REVERSE  SIDE) 


AIM  POINT  FOR  HITS _  OR  MISSES _ 

/\  /'/-(-  iT  SAC'/A  /  4'  A  —  O  /  O  /,fA/V(T  A 


20  ROUND  PROPER  IMPROPER  NATURE  OF 

GROUP  SHOT  r  HITS  MISS  RESPONSE  RESPONSE  FAILURE 


TOTAL  ROUNDS  TIRED  =  20  X  TOTAL  NO.  SHOTS  = _ 

ACCEPTABLE  HIT/MISS  -  0.99  X  TOTAL  ROUNDS  FIRED  = 


Test  Form 


NAVTRAEQUIPCEN  NG 1 3 3 9- 7 6C- Ol 1 6 - 1 


TYPE  TESt/A'^4  ■\LC'  5*/  s')  IS  TEST  t 


TARGET  RANGE  >-\  Z> 

-  J  .'A  ">  /  r-r^T 

TEWffiRrtTORtT  S/N _ 

RIFLE  S/N  fs>  A~) 


TYPE 


DATE 

Ac  AJ 


7  -7 


MFG . 


DETECTOR  s/n' 

A, \A 


SCOPE  SIGHT/LASER  TRANSMITTER  ADAPTER 
MARKSMAN 


TEST  OPERATOR  C-O  ?’ t 


c7Vl 


Its. 


ATMOSPHERIC  CONDITIONS/EST  VISIBILITY 
TRANSMITTER  MOUNTING  TIME  tJ  A  ALIGNMENT  TIME (IRON  SIGHTS)  ^  ^ 
SIGHT  SETTING,  RANGE  OF  CLOCKS  LEFT  AFTER  ALIGNMENT: 

WINDAGE  /\j  FT.F.VATT  ON  A  A 


ELEVATION 


SIMULATED  VISIBILITY  RANGE 


ATTENUATOR  (ND)  FILTERS  USED 


-i  V  ~/f 


LOCATION  COORDINATE  OF  AM  POINT  (PLOT  ON  REVERSE  SIDE) 
AIM  POINT  FOR  HITS  OR  MISSES 


20  ROUND 
GROUP  SHOT  # 

HITS 

MISS 

PROPER 

RESPONSE 

IMPROPER 

RESPONSE 

NATURE  OF 

FAILURE 

1 

2 

3 

4 

5 

6 

7 

8 

- 

9 

- 

10 

TOTAL 

1 

- 

TOTAL  ROUNDS  FIRED  =  20  X  TOTAL  NO.  SHOTS  = 


ACCEPTABLE  HIT/MISS  =  0.99  X  TOTAL  ROUNDS  FIRED  = 


Tost  Form 


1 


NAVTRAEQUIPCEN  NG1339-7GC-0116 -1 


E-Targct  Test  Record  Chart,  250  m  (Sheet  2  of  4) 

TEST  CONDUCTED  BYi 

TEST  RESULTS 


TEST  WITNESSED  BY 


:jLZ£ 


/) 


(s 


ACCEPTABLE _ 

NOT  ACCEPTABLE 
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NAVTRAEQU I PCEN  N6 1 3 3 9- 76C- Ol 1 6  - 1 


TYPE  TEST  lrO  V/SU/s, '  /  /7~v/ 

TARGET  RANGE  ^  S’ L' _  TYPE  , 


TEST 

DATE 


TEMPERATURE  S/N 
RIFLE  S/N 


DETECTOR  S/N 


MFG  . 


SCOPE  SIGHT/LASER  TRANSMITTER  ADAPTER 


MARKSMAN 


TEST  OPERATOR 


ATMOSPHERIC  CONDITIONS/EST  VISIBILITY 


TRANSMITTER  MOUNTING  TIME 


ALIGNMENT  TIME (IRON  SIGHTS) 


SIGHT  SETTING,  RANGE  OF  CLOCKS  LEFT  AFTER  ALIGNMENT: 


WINDAGE _ 

SIMULATED  VISIBILITY  RANGE 


ELEVATION 


ATTENUATOR  (ND)  FILTERS  USED  S  3-  +  ,<//-  /  \  /, 

LOCATION  COORDINATE  OF  AM  POINT  (PLOT  ON  REVERSE  SIDE) 


AIM  POINT  FOR  HITS 


OR  MISSES 


20  ROUND  PROPER  IMPROPER  NATURE  OF 

GROUP  SHOT  $  HITS  MISS  RESPONSE  RESPONSE  FAILURE 


TOTAL 

t _ _ _  _ 

TOTAL  ROUNDS  FIRED  =  20  X  TOTAL  NO.  SHOTS  = _ 

ACCEPTABLE  HIT/MISS  =  0.99  X  TOTAL  ROUNDS  FIRED 

Test  Form 


NAVTRAEQU I PCEN  NG 1  3 3 9- 7 GC- 0 1 1 6 - 1 


TYPE  TEST  ^.'LL  - _ TEST  v____2I _ 

TARGET^  RANGE  _  TYPE _ s"  DATE 

TEM'PERATUITE''  S/N__^ _  DETECTOR  S/N  _ 

RIFLE  S/N _ a/, A  MEG.  ’  ’  ’ _ 

SCOPE  SIGIIT/LASER  TRANSMITTER  ADAPTER _ _ 

MARKSMAN _  TEST  OPERATOR  ■ _ 

ATMOSPHERIC  CONDI TI ONS/EST  VISIBILITY  „  ,  • 

TRANSMITTER  MOUNTING  TIME  -  ALIGNMENT  TIME (IRON  SIGHTS) 
SIGHT  SETTING,  RANGE  OF  CLOCKS  LEFT  /iFTER  ALIGNMENT: 

WINDAGE _ _  ELEVATION _ _ 

i 

SIMULATED  VISIBILITY  RANGE _ _ 

ATTENUATOR  (ND)  FILTERS  USED _ 

LOCATION  COORDINATE  OF  AM  POINT  (PLOT  ON  REVERSE  SIDE) _ 

AIM  POINT  FOR  HITS  OR  MISSES 


/  ■ 


20  ROUND 
GROUP  SHOT  £ 

■ 

PROPER 

RESPONSE 

IMPROPER 

RESPONSE 

NATURE  OF 

FAILURE 

1 

2 

3 

4 

5 

6 

7 

8 

- 

9 

- 

10 

TOTAL 

) 

TOTAL  ROUNDS  FIRED  =  20  X  TOTAL  NO.  SHOTS  = 


ACCEPTABLE  HIT/MISS  =  0.99  X  TOTAL  ROUNDS  FIRED  = 


Test  Form 
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NAVTRAEQUI PCEN  N 61339-7 6C -0116-1 


TYPE  TEST  tlizl  V^Lcf _  TEST  t)  J _ 

TARGET  RANGE  'Vue.  TYPE  ir  DATE  2-  ''2  ? 

*rT~/’ J' v  ^ /  V,  ^?7T  v  ■ 

TEMJP-E-RftTURi:  S/N _  DETECTOR  s/N _ 

RIFLE  S/N  /V  A  MFG  . _ /V  .  ; _ 

SCOPE  SIGHT/LASER  TRANSMITTER  ADAPTER  L-""' _ 

MARKSMAN _  TEST  OPERATOR  LjJjLlLlLS. _ 

ATMOSPHERIC  CONDI TIONS/EST  VISIBILITY  A  Z_ _ (-  c  c _ 

TRANSMITTER  MOUNTING  TIME  /V  /O  ALIGNMENT  TIME (IRON  SIGHTS)  A ' p 
SIGHT  SETTING,  RANGE  OF  CLOCKS  LEFT  AFTER  ALIGNMENT: 

WINDAGE _ \J  // _  ELEVATION _ A'  ^ _ 

SIMULATED  VISIBILITY  RANGE _ Ai  _ 

ATTENUATOR  (ND)  FILTERS  USED _ /L1  ^ _ 

LOCATION  COORDINATE  OF  AM  POINT  (PLOT  ON  REVERSE  SIDE) _ 

AIM  POINT  FOR  HITS  OR  MISSES 


20  ROUND 
GROUP  SHOT  # 

HITS 

MISS 

PROPER 

RESPONSE 

IMPROPER 

RESPONSE 

NATURE  OF 
FAILURE 

1 

2 

3 

4 

5 

6 

7 

8 

- 

9 

- 

10 

TOTAL 

I 

- 

TOTAL  ROUNDS  FIRED  =  20  X  TOTAL  NO.  SHOTS  = 


ACCEPTABLE  HIT/MISS  =  0.99  X  TOTAL  ROUNDS  FIRED  = 


Test  Form 


EST  WITNESS! 


TH 


::avtkai\>u  i  rcfn  i  ).3o-76c-o  l  j  <>- 1 

2.4.1..?  Test  Mr’Up  !■!> -s’ i 1  t.  s  Ta  1  u  <  ,  !  5n  ?  <»  15  n).  Resul  ts 

f  ‘his  host  qrout'  ate  shewn  on  tost  data  sh«  s  f  or  test  s  1 
through  .5  at.  170  in,  4  t  hrouqh  7  at  100  in,  8  through  12  at  75  m, 

1?  and  14  at.  50  in,  15  at  25  m,  16  at  15  in  and  as  detailed  in  the 
i  ol  lowinq  itoscr  ipt  i  ons  . 

Tie s L  ~1  (150  m)  -  Full  visibility. 

Tost  -2  (15  0  in )  -  Reduced  visibility  by  4  dB. 

Test  "3 _ (150  in)  -  Reduced  visibility  by  6.6  dB  (ref.  only,  not 

part  of  acceptance  criteria). 

Tost  #4  (100  nt)  -  Full  visibility. 

Tost.  r5  (100  m)  -  Reduced  visibility  by  2.6  dB. 

Test  -6  -  Omitted. 

Tost  -1  (100  m )  -  Reduced  visibility  by  4  dB  (ref.  only,  not 
part  of  acceptance  criteria). 

Tost  =8  (75  m )  -  Full  visibility,  unacceptable  results. 

Test  =9  (75  m )  -  Moved  detectors  and  retested,  full  visibility. 

Test  -10  (75  m)  -  Reduced  visibility  by  2  dB,  unacceptable  results. 
Test  =11  (75  m)  -  New  detector  locations,  reduced  visibility  by  2  dB. 
Test  #12  (75  m)  -  Full  visibility. 

Test  g 1 3  (50  m)  -  Full  visibility. 

Test  -14  (50  m)  -  Reduced  visibility  by  1.3  dB. 

Test  &15  (25  ra)  -  Full  visibility. 

Test  =16  (15  m)  -  Not  part  of  program  requirements. 
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RESULTS 


NAVTRAEQUIPCEN  N61  339-7GC-0116-1 


TYPE  TEST 


S  t  /- LtS 


TEST 


TARGE"]'  RANGE  /  S 

-r:  A ■  T  r V'/-  )■  l‘4  -  ■-/'v 

TEMPERATURE  S/N _ _ 


TYPE 


~f°  Cl  Yl Uu  DETECTOR  W 


DATE 
N 


RIFLE  S/N  A  2  MEG. _ Aj  /J _ 

SCOPE  SIGHT/LASER  TRANSMITTER  ADAPTER _ L''' _ 

MARKSMAN _ TEST  OPERATOR  (  L  ?  c'  //  ^ _ 

ATMOSPHERIC  C O N D I T 1 0 N S / E S T  VISIBILITY  /  LCQ3. /-  7£j/ 

TRANSMITTER  MOUNTING  TIME  a)  /\  ALIGNMENT  TIME  (IRON  SIGHTS) 
SIGHT  SETTING,  RANGE  OF  CLOCKS  LEFT  AFTER  ALIGNMENT: 

WINDAGE _ Ai  A _  ELEVATION _ )\)  A _ 

SIMULATED  VISIBILITY  RANGE  (\i  .*r _ 
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2.5  OPERATION  UNDER  AMBIENT  LIGHT  CONDITIONS 

The  test  setup  and  procedure  was  as  described  in  para¬ 
graph  2.3  of  the  Demonstration  Test  Plan. 

2.5.1  SYSTEM  OPERATION  UNDER  VARYING  AMBIENT  LIGHT  CONDITIONS 
(OBJECTIVE  A).  System  operation  under  varying  ambient  ] jqht 
conditions  was  effectively  demonstrated  during  the  Effective 
Simulation  Demonstration,  paragraph  2.4.1  of  this  report. 

2. 5.1.1  Tost  Results  (Objective  A) .  Results  of  this  test  are 
documented  in  the  test  data  sheets  of  paragraph  2.4.1  of  this 
report.  Effective  Simulation  Demonstration. 

2.5.2  SYSTEM  INVULNERABILITY  TO  AMBIENT  LIGHT  INDUCED  FALSE 
ALARMS  (OBJECTIVE  B).  The  test  target,  with  detectors  mounted 
and  hit  counter  connected  was  placed  outdoors  in  clear  bright 
sunlight  and  was  operated  continuously  for  five  hours  and  five 
minutes . 

2. 5.2.1  Test  Results  (Objective  B) .  No  ambient  light  induced 
false  alarms  were  recorded  (see  test  form) . 
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effective  simulation  of  firing  with  serv ice  ammunition 
a'J'  scaled  record  i ' i re  range 

The  test  setup  was  as  descr  ibed  in  paragraph  2 .  r>  of  the 
Demonstration  Test  Plan.  However,  the  test  procedure  was  modi¬ 
fied,  by  the  NTPC  MAOLAD  Project  Manager,  to  perform  target  pro¬ 
filin'!  rather  than  fire  at  selected  aim  points  per  the'  Demon¬ 
stration  Test  Plan. 

J.b.l  EFFECTIVE  SIMULATION  DEMONSTRATION,  SCALE.  The  scale 
target  mechanism  was  mounted  on  the  x-y  positioner,  along  with 
the  test  detector  and  indicator  used  during  the  alignment 
tolerance  demonstration.  After  determining  the  laser  beam  cen¬ 
troid  and  centering  the  test  detector,  the  transmitter  sighting 
scope  crosshairs  were  adjusted  to  center  on  the  parallax  dis¬ 
placed  aim  point  attached  to  the  test  detector. 

This  procedure  was  repeated  at  each  range,  to  ensure 
parallel  sight  alignment,  after  focusing  the  sighting  scope  on 
the  target. 


The  target  was  profiled  in  the  same  fashion  as  in  the 
full  scale  demonstration  except  the  target  rather  than  the 
transmitter  was  scanned. 

2. 6.  1.1  Test  Group  Results,  Scale.  Results  of  this  test  aroup 
are  shown  on  subsequent  test  data  sheets  and  are  detailed  in 
the  following  descriptions. 

Test  =1,  25  Feb  77  (E-Target,  Scale  300  m)  -  Target  profile 
assuming  symmetry. 

Test  -1,  2,  3,  23  Feb  77  (F-Target,  Scale  50  and  100  m)  -  Target 
profile  assuming  symmetry. 

A  comparison  of  E-target  edge  profiles  assuming  symmetry 
with  selected  aim  points  indicated  that  the  target  was  asymmetrical. 
All  following  target  profiles  are  based  on  a  test  grid  coordinate 
starting  point. 
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Tost  #5,  1  Mar  77  (E-Target)  -  Scaled  300  m,  rcboresight 
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2.6.  1.2  Target  Masking,  Scale.  Masking  of  targets  was 
accomplished  as  follows: 

F-Taruet  -  The  scale  F-target  required  no  masking  other  than 
shaping  the  Fresnel  lens  to  conform  to  the  target  shape. 

E-Ta root  -  Target  masking  is  as  shown  in  Figure  1  for  the  100  to 
250  m  scale  target  and  in  Figure  2  for  the  300  n  target.  Actual 
target  masking  will  be  done  by  simply  cutting  the  Fresnel  lens 
to  the  correct  configuration. 
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2.7  MOVING  TARGET  LEAD  ANGLE  SIMULATION  DEMONSTRATION,  STATIC 

The  test  setup  and  procedures  was  as  described  in  para¬ 
graph  2.4  of  the  Demonstration  Test  Plan  with  the  exception  of 
Target  Pop-up  and  Fall  (paragraph  2.4.6.  1)  which  was  modified 
to  not  include  the  pivot  arrangement.  Additionally,  target 
speed  input  was  not  attained  by  a  velocity  function  generator  but 
was  achieved  by  applying  a  voltage  representing  the  RETS  tachom¬ 
eter  output  to  the  lead  angle  servo  system,  and  observing  dis¬ 
placement  of  the  detector  array  support. 

2.7.1  TARGET  LEAD,  MOVING  TARGET  DEMONSTRATION.  Lead  displace¬ 
ments  were  demonstrated  for  ranges  from  25  to  200  m  (in  25  m 
increments)  and  simulated  target  velocities  of  1.25,  1.88,  3.75 
and  5  m/sec. 

2. 7. 1.1  Test  Results.  Results  of  the  test  are  shown  in  the 
following  three  test  data  sheets. 
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